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Policy cycle 

1. Framing the problem 
Select & structure problems 

2. Create objectives 
Compare and select options 

Use input stakeholders 

3. Stakeholder involvement 
Mobilize instruments & involve 
organisations 

4. Decide on political/ 
regulatory instruments 
Implementation of political/ 
regulatory instruments 

5. Evaluate outcome 
Compare with initial problem setting 
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Agenda setting 

• Framing the problem 
• Define current situation & business as usual 

• Define the goal 

• Gap analysis 
The difference between both scenario’s  

is what needs to be realized 

• Create objectives 
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Business 
as usual 

Goal 

Current 
situation 
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Criteria & indicators to conduct evaluations 

• Effectiveness 

• Efficiency 

• Equity 

• Institutional feasibility 

• Replicability 
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Complexity of regulation 

• Different institutes design and manage geothermal 
regulations. Not all institutes have the experties on 
geothermal energy 

• Underground resource: ownership & access 

• clear procedures need to exist before (often private) 

• companies are willing to invest the large amounts of 
capital in the subsequent phases of 

• geothermal development 
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Policies & regulation 

• Challenge: balance the development of publicly owned 
geothermal resources with environmental and 
community requirements 

• How: set of regulations, institutions, monitoring and 
investment policies with or without the aid of 
international donors. 
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Policy making 

• transferred responsibility for award of concessions 
(Geothermal Working Areas) back to central government, 
under the Minister of Energy 

• Development of indirect use project needs to reflect 
Government policy in terms of prioritisation 

• addressing the regulations required to implement the new 
law, we need to start by understanding the geothermal 
development process, the various stages involved, what 
those stages are trying to achieve and how they interact 
with each other 

• development process should be one of limiting risk by 
limiting financial exposure until the risk of failure is reduced 
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Policy and Regulatory Instruments Supporting 
Deployment of Renewable Electricity 

Example of Instrument 

Type of Incentive 

Investment vs. 
Operating Phase 

Source of Concessional 
Capital or Subsidy 

  Government Budget or Donors              Government Budget or End-Users 

Mostly Investment Phase 

Capital 
Subsidy  

Investment 
Grants or Soft 

Loans 

Fiscal 
Incentives 

Tax Breaks, 
etc. 

Operating Phase 

Price-Based 
Instruments 

Feed-In Tariffs 
(FITs) 

Quantity-
Based 

Instruments 

Quota 
Obligation 

(RPS) 
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Policy mechanisms used 
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Policy 
mecha-
nisms 
used 

Fiscal 
Incen-
tives 

Public 
finance 

Regu-
lations 

Source: Irena, policy brief, evaluating poicies in support of the deployment of renewable power; 2012. www.irena.org/publications 

• Quantity driven 
• Price driven 
• Quality driven 
• Acces 



Fiscal Incentives 

G
ra

n
t Monetary assistance  

No repayment requirments  

Usually conditional upon 
certain qualifications.  

Grants (and rebates) help 
reduce CAPEX costs.  

Grants may be used to 
create concessional 
financing instruments (e.g., 
allowing banks to offer 
low-interest loans for RE 
systems). 

En
er

gy
 p

ro
d

u
ct

io
n

 p
ay

m
en

t Direct payment  

By government  

Per unit of RE produced.  R
eb

at
e One-time direct payment 

From the government to a 
private party 

Cover a % or specified 
amount of the CAPEX.  

Typically offered 
automatically to eligible 
projects, after completion 

Not requiring detailed 
application procedures. 

Ta
x 

cr
ed

it
 (

p
ro

d
u

ct
io

n
 o

r 
in

ve
st

m
en

t)
 

Provides the investor or 
owner with an annual 
income tax credit 

Based on the amount of 
money invested in that 
facility 

Or based on the amount of 
energy that it generates 
during the relevant year.  

Allows investments in RE to 
be fully or partially 
deducted from tax, 
obligations or income. 

Ta
x 

re
d

u
ct

io
n

 /
 e

xe
m

p
ti

o
n

 

Reduction in tax 

including but not limited to 
sales, value-added, energy 
or carbon tax 

applicable to the purchase 
(or production) of RE or RE 
technologies. 
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Fiscal 
Incent

ives 



Public finance 
In

ve
st

m
en

t Financing provided in 
return for an equity 
ownership interest in a 
RE company or project.  

Usually delivered as a 
government-managed 
fund 

Direct investment in 
equity and companies,  

Or as funder of privately 
managed funds (fund of 
funds). 

G
u

ar
an

te
e Risk-sharing mechanism 

Aimed at mobilizing 
domestic lending from 
commercial banks that 
have high perceived 
credit (i.e., repayment) 
risk.  

Typically a guarantee is 
partial, it covers a 
portion of the 
outstanding loan 
principal (50 - 80% 
common). 

Lo
an

 

Financing 

provided in return for a 
debt (i.e., repayment) 
obligation.  

Provided by 

• government,  

• development bank 

• investment authority 

usually on concessional 
terms 

• e.g., lower interest rates or 

• with lower security 
requirements. 

P
u

b
lic

 p
ro

cu
re

m
en

t Public entities 
preferentially purchase 
RE services 

(such as electricity) 

and/or RE equipment 
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Public 

fin. 



Regulations – Quantity-driven 
R

en
ew

ab
le

 P
o

rt
fo

lio
 S

ta
n

d
ar

d
 

/ 
Q

u
o

ta
 o

b
lig

at
io

n
 o

r 
m

an
d

at
e Obligates designated parties (generators, 

suppliers, consumers) 

meet minimum (often gradually increasing) 
RE targets,  

• generally expressed as percentages of total supplies or 

• as an amount of RE capacity, with costs borne by 
consumers.  

Building codes or obligations requiring 
installation of RE heat or power 
technologies 

Often combined with efficiency 
investments (RE heating purchase 
mandates).  

Mandates for blending biofuels into total 
transportation fuel in % or specific quantity. 

Te
n

d
er

in
g 

/ 
B

id
d

in
g Public authorities organise tenders for given 

quota of RE supplies or supply capacities,  

remunerate winning bids at prices mostly 
above standard market levels 
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Regula
tions 

• Quantity driven 
• Price driven 
• Quality driven 
• Acces 



Regulations – Price-driven 
Fi

xe
d

 p
ay

m
en

t 
fe

ed
-i

n
 t

ar
if

f 
(F

IT
) Guarantees RE supplies 

with priority access and 
dispatch 

Seting a fixed price 
varying by technology 
per unit 

Delivered during a 
specified number of 
years.  

P
re

m
iu

m
 p

ay
m

en
t 

FI
T Guarantees RE supplies 

an additional payment  

on top of their energy 
market price or end-use 
value. 
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Regula
tions 

• Quantity driven 
• Price driven 
• Quality driven 
• Acces 



Regulations – Quality driven 
G

re
en

 e
n

er
gy

 
p

u
rc

h
as

in
g Regulates the supply of 

voluntary RE purchases by 
consumers 

beyond existing RE obligations. 

G
re

en
 la

b
el

lin
g Government-sponsored labelling 

• there are also some private sector labels 

Guaranteeing that energy 
products meet certain 
sustainability criteria to facilitate 
voluntary green energy 
purchasing.  

Some governments require 
labelling on consumer bills, with 
full disclosure of the energy mix 
(or share of RE). 
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Regula
tions 

• Quantity driven 
• Price driven 
• Quality driven 
• Acces 



Regulations – Access 
N

et
 m

et
er

in
g 

(a
ls

o
 n

et
 b

ill
in

g)
 

Allows a two-way flow of 
electricity between the 
electricity distribution grid 
and customers with their 
own generation.  

The meter flows backwards 
when power is fed into the 
grid 

Power compensated at the 
retail rate during the 
‘netting’ cycle 

regardless of whether 
instantaneous customer 
generation exceeds 
customer demand. 

P
ri

o
ri

ty
 o

r 
gu

ar
an

te
ed

 a
cc

es
s 

to
 n

et
w

o
rk

 

Provides RE supplies with 
unhindered access to 
established energy 
networks. 

P
ri

o
ri

ty
 d

is
p

at
ch

 

Mandates that RE supplies 
are integrated into energy 
systems before supplies 
from other sources. 
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Regula
tions 

• Quantity driven 
• Price driven 
• Quality driven 
• Acces 



Feed in tariffs in the World 
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1990 
2000 2010 

http://pubs.geothermal-library.org/lib/grc/1030214.pdf 



Installed capacity 

ICELAND 

US 

NEW ZEALAND 

AFRICA 
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http://euanmearns.com/geothermal-energy-in-perspective/ 

http://euanmearns.com/geothermal-energy-in-perspective/


ICELAND 
"Icelands Climate Change Strategy",  

• February 2007 

• Conceived as a framework for action and government involvement in climate change 
issues,  

• Sets forth a long-term aspirational goal of reducing net greenhouse gas emissions 
by 50-75% of 1990 levels by the year 2050. 

Principal objectives 

• Reduce greenhouse gas emissions, with a special emphasis on reducing the use of 
fossil fuels in favour of renewable energy sources and climate-friendly fuels;  

• and - fostering research and innovation in fields related to climate change affairs and 
promoting the exportation of Icelandic expertise in fields related to renewable 
energy and climate-friendly technology.  

Actions:  

• prioritise research on the feasibility of pumping carbon dioxide from geothermal 
power plants back into the earth;  

• place increased emphasis on the exportation of technology and know-how in fields 
related to the utilisation of renewable energy resources;  

• examine whether Iceland or Icelandic companies could engage in projects under the 
Clean Development Mechanism concerning geothermal energy or other climate-
friendly technologies. 
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http://eng.umhverfisraduneyti.is/ 
http://www.iea.org/policiesandmeasures/pams/iceland/ 

https://en.wikipedia.org/wiki/Krafla_Power_Station 

http://eng.umhverfisraduneyti.is/
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiL4LOf1dfLAhXCkg8KHXZ6CyQQjRwIBw&url=https://en.wikipedia.org/wiki/Krafla_Power_Station&bvm=bv.117218890,d.bGQ&psig=AFQjCNHMe1iHNzZw1DbzkZ0Z9YPNoXIpEQ&ust=1458851972810548


US 
State Renewable Portfolio Standards (RPSs) (in force) 

• flexible-market based policies, requiring that electricity providers obtain a minimum 
percentage of their power from RES by a certain date.  

• Each state chooses to fulfill its mandate using a combination of renewable energy sources, 
including wind, solar, biomass, geothermal, or other renewable sources.  

• Some RPSs will specify the technology mix, while others leave it up to the market.  

• Currently there are 33 states plus the District of Columbia that have RPS requirements or 
goals in place.  

US Climate Action Plan (in force) 

• Three pilars: 

• cut carbon pollution in the United States; 

• prepare the United States for the impacts of climate change; 

• lead international efforts to combat global climate change and prepare for its impacts. 

Clean Power Plan  (under review) 

• sets goals for reducing the US's GHG emissions 32% by 2030 (which exceeds the US's COP21 
NDC target of 26-28%).  

• The EPA established interim and final statewide goals in three forms: 

• A rate-based state goal measured in pounds per megawatt hour (lb/MWh); 

• A mass-based state goal measured in total short tons of CO2; 

• A mass-based state goal with a new source complement measured in total short tons of CO2. 

22 http://www.iea.org/policiesandmeasures/pams/unitedstates
/name-154541-
en.php?s=dHlwZT1yZSZzdGF0dXM9T2s,&return=PG5hdiBpZ
D0iYnJlYWRjcnVtYiI-PGEgaHJlZj0iLyI-
SW50ZXJuYXRpb25hbCBFbmVyZ3kgQWdlbmN5Jnp3bmo7PC
9hPjxzcGFuPiAmZ3Q7IDwvc3Bhbj48YSBocmVmPSIvcG9saWN
pZXNhbmRtZWFzdXJlcy8iPlBvbGljaWVzIGFuZCBNZWFzdXJlcz
wvYT48c3Bhbj4gJmd0OyA8L3NwYW4-
PGEgaHJlZj0iL3BvbGljaWVzYW5kbWVhc3VyZXMvcmVuZXdhY
mxlZW5lcmd5LyI-
UmVuZXdhYmxlIEVuZXJneTwvYT48c3BhbiBjbGFzcz0ibGFzdCI-
PC9zcGFuPjwvbmF2Pg,, 
http://www.iea.org/policiesandmeasures/pams/unitedstates
/name-154541-
en.php?s=dHlwZT1yZSZzdGF0dXM9T2s,&return=PG5hdiBpZ
D0iYnJlYWRjcnVtYiI-PGEgaHJlZj0iLyI-
SW50ZXJuYXRpb25hbCBFbmVyZ3kgQWdlbmN5Jnp3bmo7PC
9hPjxzcGFuPiAmZ3Q7IDwvc3Bhbj48YSBocmVmPSIvcG9saWN
pZXNhbmRtZWFzdXJlcy8iPlBvbGljaWVzIGFuZCBNZWFzdXJlcz
wvYT48c3Bhbj4gJmd0OyA8L3NwYW4-
PGEgaHJlZj0iL3BvbGljaWVzYW5kbWVhc3VyZXMvcmVuZXdhY
mxlZW5lcmd5LyI-
UmVuZXdhYmxlIEVuZXJneTwvYT48c3BhbiBjbGFzcz0ibGFzdCI-
PC9zcGFuPjwvbmF2Pg,, 



US 

23 http://www.iea.org/policiesandmeasures/renewableenergy/
?filter=geothermal 



NEW ZEALAND 

• http://www.irena.org/DocumentDownloads/events/2014/June/TechnicalTraining/3_vanCampen.pdf 
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Open competition 
between private (part) 

state-owned 
generation companies.  

Very limited support 
from NZ Emissions 
Trading Scheme. 

Geothermal 
competitive ‘on its 

own’.  



AFRICA, examples 

Kenya and Uganda both have 
tariffs for geothermal energy,  

• Kenya's program doesn't offer a true 
feed-in tariff. The tariff in Kenya is a 
price ceiling rather than a minimum 
price. The final payment per kilowatt-
hour in Kenya is negotiated. 

Uganda,  

• on the other hand, places a cap on 
annual geothermal development to 
control program costs.  

• Geothermal development in Uganda is 
limited to 75 MW by 2014. 
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http://www.renewableenergyworld.com/articles/2011/06/geoth
ermal-feed-in-tariffs-worldwide.html 

http://pubs.geothermal-library.org/lib/grc/1030214.pdf 



Indonesia 
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http://cdkn.org/wp-content/uploads/2015/04/ECN-
Policy-Brief-Indonesian-Feed-in-tariff-140304.pdf 



Geothermal Feed-in Tariffs 
Worldwide 
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http://www.renewableenergyworld.com/articles/201
1/06/geothermal-feed-in-tariffs-worldwide.html 



Renewable energy in the Netherlands 
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Goal: for renewable energy 

 

 
Biomass 

Geothermal 

energy 

Solar 

Other 

Renewable energy mix 2013 in PJ 

 

 
Renewable energy use 
in 2013 in percentage 

 

 

Transport Electricity 

Heat 

Source: Algemene rekenkamer 2015 
Stimulering van duurzame energieproductie 



Renewable energy in the Netherlands 
SDE+ subsidy awarded per year 
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Solar 

Geothermal 

Wind on land 

Biomass 

In 2015 four geothermal projects are honoured with in total 2 PJ of energy production (heat) 

2012 is successful year for geothermal energy since there were both capital as FIT subsidies available 



Renewable energy scheme 
the Netherlands 
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- Feed in tariffs (SDE+) are given for 15 years 

- The subsidy (SDE+) is an annual fixed amount of 
money by the government 

- The SDE+ is paid by a tax on energy use by 
consumers 

- A cascading system is in place so that the cheapest 
renewable technology can claim the SDE+ money 
first 

- Payments are done based on LCOE of technology 
minus the actual energy price and paid per 
produced kWh 

- Reserves of SDE+ subsidy is based on the 
maximum a project can produce to prevent over 
spending the reserved budget by the government  

- LCOE prices for each technology are updated 
annually 

0,056 

0,082 

0,103 0,107 0,108 

0,128 

Geothermal
(heat)

Wind
onshore

Solar
thermal

Biomass
(co-firing)

Wind
offshore

Solar PV

LCOE (€/kWh) in 2016 

Light blue is heat and dark blue is electricity production 



Goals of the renewable targets in 2020 
will probably not be achieved in the 
Netherlands 
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Lessons learned: 

- Successful renewable projects produce on average 26% less as the 
maximum predicted production 

- Geothermal projects produce on average 45% less as predicted due to 
lower flow as predicted and long downtime periods during operation 

- 16% of the awarded project is cancelled 

- Time between grant and actual start of production is long. Only ~40% 
of the awarded projects did start with production after two years. 

 


